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[57] ABSTRACT
Compounds of the formula V

wherein Ar, R, and R, are defined as above with an
alkyl oxalyl chloride and cyclizing the obtained prod-

. ucts. Compound V, including the pharmacologically
acceptable acid addition salt thereof, have sedative,
anxiolytic and muscle-relaxing activity and can be used
for the treatment of anxieties or muscle strains of mam-
mals, including man.
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CERTAIN g g 1A
AS-TRIAZINOI[4,3-A](1,4]BENZODIAZEPINE-1,2-
DIONE COMPOUNDS S R, R,
BACKGROUND OF THE INVENTION 00 N
. Il i} AT
FIELLD OF THE INVENTION H,NHCCOR'’
This invention is directed to new organic compounds 10
and is particularly concerned with 1,2-dioxo-as-tri- \L
azinobenzodiazepines of formula V, intermediates o O I
thereto of formula II, and the process therefor. NHNHg_g_OR,
The novel compounds and the processes of produc- 15 N =
tion therefor can be illustratively represented as fol- R, R,
lows: = N
Method A: Ar
20 \L
NH-NH, I b -
N 5 N/
\
R3 RZ — 7- N
25 -
N N—Y
Ar
ei:la II R, R;
CIC—COOR’ 10 =N
J/ (+ base) Ar
:l:l) ﬁa wherein R" is alkyl of 1 to 3 carbon atoms, inclusive,
NH—NH—C—COR’
‘& 35 X
N=
R R —{CH,),—C , or
"' 1 o \'@
=N P
Ar 40 R,. KR,
1]
\L X
"(CHQH_CH—(@)I
O H
W\ N~ 45 L
\
0=(_ IN in which 7 is 2 or 3 and X is hydrogen, fluoro or chloro;
N and R, and R, are alkyl of 1 or 2 carbon atoms, or to-
‘@2_ | gether are the group
R, R; 50
= N —CH,—C—CH,—;
Ar 7N
CH, CH,
IVA
\L °3 wherein R, is hydrogen, methyl or ethyl; wherein R;1s
hydrogen, fluoro, chloro, bromo, nitro or trifluoro-
0\\ ) methyl; wherein Ar is phenyl, o-chlorophenyl, o-
N'\:R fluorophenyl, 2,6-difluorophenyl or 2-pyridyl.
= N 60 When the compound I VA R" 1s
\ /
X
R, R,
—{(CH,),~C
= N 3 AN
O O
Ar I I
Re. . _Rs

Method B:
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(as above defined) the compound is submitted addition-
ally to acid hydrolysis to give compound 1 VB:

X I
O=—N=(CH,),—C
o= N O
N‘<7
R‘Z

/

— N
Ar

VB

in which X, n, R,, R;and Ar are defined as above.

The process of Method A of this invention comprises:
treating a compound of formula I with an alkyl oxalyl
chloride in the presence of a base at between 0° and
— 80" C. to obtain a compound of formula II; cyclizing
compound II by heating it (preferably with a base) to
obtain compound III [compound IIl corresponds to
compound V in which R, is hydrogenl].

When a compound of formula V is desired in which
R, is other than hydrogen, compound III can be alkyl-
ated in a conventional manner, e.g., with an alkyl halide
and sodium hydride or another strong base to give com-
pound I VA above, and if compound I VA is a ketal, it
1s additionally hydrolized to give compound I VB.

The process of Method B consists in treating a 2-thio-
benzodiazepine of the formula i with ethyl oxalylhydra-
zide to give the intermediate of formula II which can be
cyclized by heating to a compound of formula III.

The invention claims the compounds of formulae V,
the intermediates of formula II, and the pharmacologi-
cally acceptable acid addition salts thereof, and the
process to make these compounds.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The more preferred compounds of this invention are
of the formula IIA and VA.:

ﬁ! ﬁ' I1A
'HN“NH-C—C—ORO'
N=<
R, =N
Ar
and
/R,*‘ VA
D
—N
\
s N
N V/
/
R, —— N
Ar

wherein R, is methyl or ethyl, R,’ is hydrogen or alkyl
of 1 to 3 carbon atoms; inclusive; wherein R’ is fluoro,
chloro, bromo, or trifluoromethyl; and wherein Ar is

phenyl,  o-chlorophenyl, o-fluorophenyl, 2,6-
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difluorophenyl or 2-pyridyl, and the pharmacologically
acceptable acid addition salts of compound VA.

The most preferred compounds of this invention are
of the formulae IIB and VB:

i1B

VB

wherein R’ is methyl or ethyl; wherein R,’ is hydrogen
or alkyl of 1 to 3 carbon atoms, inclusive; wherein R ;"
18 fluoro, chloro or trifluoromethyl; and wherein R, is
hydrogen, chloro or fluoro, and the pharmacologically
acceptable acid addition salts of compound VB.

Compounds of formula V (including VA and VB) are
sedative, tranquilizing, anxiolytic, muscle-relaxing and
anti-convulsive agents which are useful for treating
anxieties, convulsions or strained muscles in mammals,
including man.

The sedative-tranquilizing-anxiolytic activity was
evaluated in compounds of formula Il and V by the
following test:

GAMMA-BUTYROLACTONE SLEEP
POTENTIATION

Gamma-butyrolactone produces loss of righting in
mice at doses higher than 400 mg./kg. intraperitoneally.
At lower doses (200 mg./kg.) the mice do not lose their
righting reflex unless previously treated with sub-hyp-
notic doses of central nervous system depressant agents.
This then provides a technique to study the depressant
activity of potential central nervous system agents.
Method: The test compound is injected intraperitone-
ally, 50 mg./kg., into a group of four mice, and thirty
minutes later gamma-butyrolactone is injected intraper-
itoneally, 200 mg./kg. (normally a sub-hypnotic dose).
After ten minutes, the mice are tested for loss of right-
ing reflex. If more than two mice show a loss of righting
for one minute or more, the compound is retested at
multiple dose levels.

ANTI-CONVULSION TEST

Protection Against Bicucullin-Induced Tonic Extensor
Convulsions

In this procedure, groups of four (4) Carworth Farms
male mice, weighing 18-22 g. each, are injected intra-



4,073,784

S

peritoneally with the test agent prepared in 0.25 percent
methylcellulose. Thirty minutes later, bicucullin is in-
jected intravenously at 1 mg./kg. Bicucullin is solubi-
lized in 1N hydrochloric acid and diluted to a concen-
tration of 1-4 mg./ml. with physiological saline which 5
is adjusted to a final pH of 5_6 before injection. Mice
are observed for 5 minutes after bicucullin injection. A
compound is considered to be active if it protects at
teast 2 of the 4 mice from tonic extensor convulsions
during this period. Active compounds are retested using
multiple dose levels decreasing 0.3 or 0.5 log intervals
and the number of mice failing to convulse is used as a
quantal response to calculate the EDs, (Spearman and
Karber: Finney, D. J. Statistical Method of Biological
Assay, Hafner Publ. Co., N.Y., p. 524, 1952). This pro-
cedure is a useful test for detecting compounds with
minor tranquilizer or sedative activity.

ANTI-CONVULSANT MUSCULAR RELAXING
ACTIVITY BY THE PENTYLENE-TETRAZOL 20
(METRAZOL) TEST

Metrazol Induced Convulsion Test

The test compound is injected intraperitoneally (50
mg./kg.) into groups of four (4) mice at multiple dose
levels decreasing in 0.3 log intervals. Thirty minutes 2°
later Metrazol is injected subcutaneously (at the nape of
the neck), 85 mg./kg. Fifteen minutes later a set of keys
is rattled over the cage to induce the clonic convulsions.
The number of mice protected against convulsions and

death is recorded.

PROLONGATION OF HYPOXIC SURVIVAL

Pretreatment of mice exposed to the stress of progres-
sive hypoxia and hypercapnia with anxiolytics results in
a prolongation of survival. This effect appears to be
relatively specific. Since tolerance does not appear to
develop to the clinical anxiolytic effects of benzodiaze-
pines, the hypoxic survivial test is a useful screening
technique for anxiolytic drugs.

Male CF-1 derived mice were used in these studies.
Thirty minutes after intraperitoneal pretreatment (test
agent suspended in 0.25 -percent methylcellulose or
vehicle alone, 1 cc./100 gm. body weight) the mice
were placed singly in 125 ml. erlenmeyer flasks. The
receptacles were tightly stoppered and the survival time 45
(time from stoppering to the last respiratory effort) of

each animal noted. Each compound was tested at three
or more doses spaced at 0.3 log intervals. Six mice were
used per dose with six vehicle injected controls run
simultaneously. The mean (15-18 minutes) and standard
deviation (1-2 minutes) of the survival time for the
vehicle treated mice were used to convert the data to a
guantal form in the following manner. All survival
times that differed from the mean of the controls by
more than two standard deviations were scored as a 35
drug effect. EDs, were calculated by the method of
Spearman and Karber (F inney, D. J., Statistical Method
in Biological Assay, Hafner Publ. Co., N.Y., 1952).

The compound of formula V, wherein R, is hydro-
gen, was positive 1n all tests and about equal to chlor-
diazepoxide (Librium ®). The compounds of formula
V wherein R, is substituted by alkyl, alkylaryl or the
like are less active as sedatives and anxiolytic agents, did
not give on all four tests described above positive re-
sults when tested at up to 50 mg./kg.

Thus, compounds of formula V as well as the phar-
maceutically acceptable acid addition salts thereof are
useful for tranquilization, sedation, treating anxieties,
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and also useful as anti-convulsant and muscle-relaxants
in mammals and birds.

The compounds of formula II had similar activities
but lesser than those of compounds of formula V. The
importance of the compounds of formula II is their use
as intermediates.

The pharmaceutical forms contemplated by this in-
vention include pharmaceutical compositions suited for
oral, parenteral, and rectal use, e.g., tablets, powder
packets, cachets, dragees, capsules, solutions, suspen-
sions, sterile injectable forms, suppositories, bougies,
and the like. Suitable diluents or carriers, such as, carbo-
hydrates (lactose), proteins, lipids, calcium phosphate,
corn starch, stearic acid, methylcellulose and the like,
may be used as carriers or for coating purposes. Water
or oil, e.g., coconut oil, sesame oil, safflower oil, cotton-
seed oil, peanut oil, may be used for preparing solutions
or suspensions of the active drug. Sweetening, coloring
and flavoring agents may be added.

For mammals and birds, food premixes with starch,
oatmeal, dried fishmeat, fishmeal, flour and the like, can
be prepared.

The compounds of formula II and V can be used in
dosages of 0.05-5 mg./kg./day; preferably in unit dos-
ages of 0.2-2.0 mg./kg/day in oral or injectable prepa-
rations as described above, to alleviate tension and anxi-
ety, muscle spasm Or convulsions in mammals, includ-
ing man, or birds.

The starting materials of formula I of this invention,
with a S-phenyl- or substituted phenyl groups, are
known in the art, e.g., from Canadian Patent No.
908,657. The compounds of formula 1 which have a
5-pyridyl group are prepared as described in U.S. Pat.
No. 3,996,230.

In carrying out the process of Method A of this in-
vention, a compound of formula I 1s reacted with an
alkyl oxalylchloride compound _in which the alkyl
group is of 1 to 3 carbon atoms. Ethyl oxalylchloride is
preferred. The reaction 1s preferably carried out in the
presence of a proton acceptor. Bases useful for this
purpose are triethylamine, diisopropylethylamine, pyrn-
dine, picolines, sodium bicarbonate, calcium carbonate
or the like. In the preferred embodiment of this inven-
tion an inert organic solvent 18 use, €.8., dioxane, tetra-
hydrofuran, diethyl ether, dichloromethane or the like.
The reaction temperature is kept between 0° and — 80",
The reaction period is between 5 minutes and 3 hours.
The molar proportions between compound 1, the base
and the alkyl oxalyl chloride are about 1:1:1 or prefera-
bly at 10 percent mole equivalent excess of the reagents,
base and alkyl oxalyl halide, it used. After the reaction
s terminated, the product, a compound of formula II, is
recovered by conventional means, such as, removing
the solvent, extraction, chromatography and recrystalli-
zation.

compound 11 is heated to between 80°-150°, prefera-
bly in pyridine, picolines or the like, to cyclize to the
corresponding compound 111 The reaction period is
between 3 to 6 hours.

After termination of the reaction, the compound I111s
recovered and purified by standard procedures, €.8.,
evaporation of the solvent, extraction, crystallization
and chromatography.

Compound I1I can be alkylated 1n conventional man-
ner, e.g., with alkyl halides in the presence of a strong

base, e.g., sodium hydrnde, sodium or potassium alkox-
ide, e.g., potassium ethoxide, sodium methoxide, or with
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lithium diisorpopylamide or the like. It an alkyl chloride

or bromide is used, potassium iodide may be added.
Instead of alkyl halides, halogenated aralkyl can be

used, e.g., a ketal of 1-[3-(p-fluorobenzoyl)-propyl]chlo-

ride, 3,3-di-(p-fluorophenyl)butyl chloride, and the like. >

The product is isolated and purified in conventional
manner, €.g., evaporating the solvent, washing and
extracting the residue, crystallization, and chromatog-
raphy providing compounds of formula I VA in puri-
fied form.

If the compound of formula I VA contains a ketal
group, this group is removed by a conventional acid
hydrolysis to provide compounds of formula I VB,

The following examples are illustrative of the process
and the compounds of the present invention, but are not
to be limiting.

EXAMPLE I:
2-(7-Chloro-5-phenyl-3H- 1,4-benzodiazepin-2-yhy-
drazide of oxalic acid ethy! ester

A solution of 1.42 g (0.005 mole) of 7-chloro-2-
hydrazino—i-phenyl-3H-1,4—benzodiazepine and 0.8 mi.
(0.0055 mole) of dried triethylamine in 25 ml. of tetrahy-
drofuran, under nitrogen. was cooled to —80° C. and a

solution of 0.615 ml. (0.0055 mole) of ethyl oxalyl chlo-
ride in 25 ml. of tetrahydrofuran was added dropwise

with stirring during 20 minutes. After stirring at — 80"
C. for 1 hour and at room temperature for 2 hours the
mixture was evaporated in vacuo, well mixed with ice,
sodium bicarbonate and methylene chloride. Part of the
product remained as a crystalline solid and more was
obtained by concentration of the methylene chloride
solution yielding 1.03 (53.5 percent) of 2-(7-chloro-5-
phenyl-3H-1,4-benzodiazepin-2-yl)hydrazide of oxalic
acid ethyl ester as a white solid. An analytical sample of
this solid, recrystallized from ethanol, had a melting
point of 173°-175° C. with decomposition.

Anal. Calcd. for C]QH|7CIN4O3: C, 59.30; H, 4.45; Cl,
9.21; N, 14.56 Found: C, 59.26; H, 4.41: CI, 9.21; N, 14.44

EXAMPLE 2:
9-C’hloro—3,S-dihydro-u7-pheny1-as-triazino-[4,3-
a][1,4]benzodiazepine-1,2-dione

A solution of 1.0 g. (0.0026 mole) of 2-(7-chloro-5-
phenyl-3H-1,4-benzodiazepin-2-ylhydrazide of oxalic
acid ethyl ester in 25 ml. of dried pyridine was stirred,
in a nitrogen atmosphere, under reflux during 2 hours
and allowed to stand at room temperature (20°-23° C)
overnight. Evaporation in vacuo below 45° C. gave a
gum which was dissolved in methylene chloride, fil-
tered, again evaporated, and crystallized from ethyl
acetate yielding 0.76 g. (86 percent) of 9-chloro-3,5-
dihydro-7-phenyl-as-triazino-[4,3-a]{1,4]benzodiaze-
pine-1,2-dione in the form of white crystals of melting
point 260°-263° C. with decomposition. These crystals
were recrystallized from 2-propanol and then from
dioxane having a melting point of 289°-294° C. (dec.).
All samples contained solvent of crystallization and all
melting points showed sintering much below the de-
composition.

Anal. Calcd. for Cl'yH;](:lN,‘Oz: C, 60.28; H, 3..27; Cl,
10.46; N, 16.54 Found: C, 60.18; H; 3.18; Cl, 10.45; N,
16.47
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EXAMPLE 3

9-Chlor0-3,S-dihydro—3-methyl-7-phenyl-as-
triazino[4,3-a][1,4]benzodiazepine-1,2-dione

To a solution of 0.678 g. (0.002 mole) of 9-chloro-3,5-
dihydro-7-phenyl-as-triazino[4, 3-a][1,4]benzodiazepine-
1,2-dione in 30 ml. of tetrahydrofuran, under nitrogen,
was added with stirring 0.1 g. (0.0022 mole) of 50 per-
cent sodium hydride in mineral oil. After § minutes, 0.62
ml. (0.01 mole) of methyl iodide was added, dropwise,
during 10 minutes. The solution was stirred for 3 hours,
evaporated in vacuo and well shaken with ice water and
ether. The resulting crystalline solid was collected,
washed with water and ether, and dried yielding 0.48 g.
(68 percent) of 9-chlom-3,S-dihydro-3-methyl-7-phe-
nyl-as-triazino-[4,3ia][l,4]benzodiazepine- 1,2-dione of
melting point 261°-265° C. A sample for analysis was
recrystallized from methanol, having a melting point
266°-267° C.

Anal. Calcd. for C13H13C1N402: C, 61-28; H, 371; Cl,

10.05; N, 15.88 Found: C, 61.23: H, 3.70; Cl, 10.15; N,
16.15

EXAMPLE 4

9-Chloro-3,5-dihydro-3-[3-(p-fluorobenzo ylpropyl]-7-
phenyl-as-triazino[4,3-a][1 ,4]benzodiazepine-1,2-dione

A. 9-Chloro-3-[3—[2-(p-ﬂuor0phenyl)-S,S-dimethyl-
l,3-dioxan—2-yl]pmpyl]-3,S-dih}rdro-'?-phenyl-as-
triazino[4,3-a]{1,4]benzodiazepine-1,2-dione.

To a solution of 0.678 g. (0.002 mole) of 9-chloro-3,5-
dihydro-7-phenyl-as-triazino[4,3-a][ ,4]benzodiazepine-
1,2-dione in 15 ml. of dimethylformamide, under nitro-
gen, was added with stirring 0.11 g. (0.0025 mole) of 50
percent sodium hydride in mineral oil. After stirring for
30 minutes 0.42 g. (0.0025 mole) of potassium iodide and
0.63 g. (0.0022 mole) of 2-(3-chloropropyl)-2-(p-fluoro-
phenyl)-2,2-dimethyl-1,3-dioxane were added. The mix-
ture was stirred for 34 hours on a steam bath and al-
lowed to stand at room temperature overnight. The
mixture was evaporated in vacuo and the residue was
shaken with ice water and ether. The ether solution was
washed with sodium bicarbonate, water, saturated so-
dium chloride solution, and dried over anhydrous so-
dium sulfate. After filtration the solution was evapo-
rated, the residue was crystallized from ether, and dried
In vacuo, yielding 0.54 (46 percent of 9-chloro-3-[3-[2-
(p-fluorophenyl)-5,5-dimethyl-1,3-dioxane-2-
yl]pmpyl]-3,5-dihydm—'!-phenyl-as-triazinﬁ[4,3-
a][1,4]benzodiazepine-1,2-dione  of melting point
155°-160° C.

Anal. Calcd. for C32H30{:1FN404: C, 65.25; H, 5.13,
Cl, 6.02; F, 3.23; N, 9.51 Found: C, 65.49; H, 5.33; Cl,
6.01; F, 3.39; N, 9.50

B. 9-Chloro-3,5-dihydro—3-[3-(p-ﬂuombenzoyl)—
pmpyl]-?-phenyl-as-triazino[4,3-a][1,4]benzodiazepine-
1,2-dione.

9-Chloro-3-[3-[2-(p-f uorophenyl)-5,5-dimethyl-1,3-
dioxan—Z-y]]-B,S-dihydm—?—phenyl-as-triazina[-‘-l,3-
a}{1,4]benzodiazepine-1,2-dione as prepared above was
dissolved in 50 ml of methanol, filtered and acidified
(pH 1.3) with 5 ml. of 1.5 N hydrochloric acid. After
standing at room temperature for 95 minutes, the mix-
ture was neutralized with 50 ml. of ice water and 20 ml.
of 5 percent aqueous sodium bicarbonate. The precipi-
tate was collected, washed with water and dried giving
a tan solid which was chromatographed on silica gel
eluting with 70 percent hexane, 25 percent methylene
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chloride, § percent 2-propanol. The product was dis-
solved in 2-propanol and concentrated yielding 0.31 g.
(31 percent) of 9-chloro-3,5-dihydro-3-{3-(p-fluoroben-
zoyl)propyl]-7-phenyl-as-triazino-[4,3-a][1,4]ben-
zodiazepine-1,2-dione as a solid with no distinct melting
point. Tlc (S§i0, 60 percent EtOAc/cyclohexane)
showed only one spot (Rf 1.5); ir (nujol): 1725 1680
(C=0), 1635, 1600 {C=N), 1505 (C=C), 1400, 1320,
1225, 1155, 830, 705, 695 (other).

Anal. Calcd. for C,;H,,CIFN,O;: C, 64.48; H, 4.01;
Cl, 7.05;: F, 3.78; N, 11.14 Found: C, 64.24; H, 4.26; Cl,
6.95; F, 3.90; N, 10.91

EXAMPLE 5

2-[7-Chloro-5-(o-chlorophenyl)3H-1,4-benzodiazepin-
2-yl]hydrazide of oxalic acid ethyl ester

In the manner given in Example 1 a solution of 7-
chloro-2-hydrazino-5-(o-chlorophenyl)-3H-1,4-ben-
zodiazepine and triethylamino in tetrahydrofuran can
be reacted at —80° C. with ethyl oxalyl chloride in
tetrahydrofuran to give 2-[7-chloro-5-(o-chlorophenyl)-
3H-1,4-benzodiazepin-2-ylJhydrazide of oxalic acid
ethyl ester.

EXAMPLE 6

9-Chloro-3,5-dihydro-7-(o-chlorophenyl)-
astriazino[4,3-a]|1,4]benzodiazepine-1,2-dione

In the manner given in Example 2, a solution of 2-[7-
chloro-5-(o-chlorophenyl)-3H-1,4-benzodiazepin-2-yl]-
hydrazine of oxalic acid ethyl ester in pyridine can be
heated to reflux to give 9-chloro-3,5-dihydro-7-(o-
chlorophenyl)as-triazino[4,3-a][1,4]benzodiazepine-1,2-
dione.

EXAMPLE 7

9.Chloro-3,5-dihydro-3-methyl-7-(o-chlorophenyl)-as-
triazino{4,3-a}[1,4]benzodiazepine-1,2-dione

In the manner given in Example 3, to a solution of
9-chloro-3,5-dihydro-7-(o-chlorophenyl)-as-
triazino[4,3-a][1,4]benzodiazepine-1,2-dione in tetrahy-
drofuran can be added sodium hydride and after 5 min-
utes methyl iodide dropwise. After stirring the mixture
for four hours 9-chloro-3,5-dihydro-3-methyl-7-(o-
chlorophenyl)-as-triazino{4,3-a][ 1,4]benzodiazepine-
1,2-dione can be obtained.

EXAMPLE 8

9-Chloro-3,5-dihydro-3-[[4,4-di-(p-chlorophenyl)-
butan]-1-yl1]-7-{o-chlorophenyl)-as-triazino{4,3-
a][1,4]benzodiazepine-1,2-dione

In the manner given in Example 4A, 9-chloro-3,5-
dihydro-7-(o-chlorophenyl)-as-triazino[4,3-a][1,4]ben-
zodiazepine-1,2-dione in diemthylformamide can be
treated first with sodium hydride in mineral oil, and
then with potassium iodide and 1-chloro-4,4-di(p-
chlorophenyl)-butane to give 9-chloro-3-[[4,4-di(p-
chlorophenyl)butane]-1-yl]-3,5-dihydro-7-(o-chloro-
phenyl)-as-triazino[4,3-a][1,4]benzodiazepine-1,2-dione.

EXAMPLE 9

2-(7-Fluoro-5-phenyl-3H-1,4-benzodiazepin-2-yl)hydra-
zidg: of oxalic acid methyl ester

In the manner given in Example 1 a solution of 7-
fluoro-2-hydrazino-5-phenyl-3H-1,4-benzodiazepine
and triethylamine in tetrahydrofuran can be reacted at
—80° C. with methyl oxalyl chloride in tetrahydrofuran

n
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to give 2-(7-fluoro-5-phenyl-3H-1,4-benzodiazepin-2-
yDhydrazide of oxalic acid methyl ester.

EXAMPLE 10

9-Fluoro-3,5-dihydro-7-phenyl-as-triazino-[4, 3-
alll ,4]benzod iazepine-1,2-dione

In the manner given in Example 2, a solution of 2-(7-
fluoro-5-phenyl-3H-1,4-benzodiazepin-2-yl)hydrazide
of oxalic acid methyl ester in pyridine can be heated to
reflux to give 9-fluoro-3,5-dihydro-7-phenyl-as-
triazino[4,3-a][1,4]benzodiazepine-1,2-dione.

EXAMPLE 11

9-Fluoro-3,5-dihydro-3-ethyl-7-phenyl-as-triazino|4, 3-
a][1,4]benzodiazepine-1,2-dione

In the manner given in Example 3 to a solution of
9-fluoro-3,5-dihydro-7-phenyl-as-triazino[4,3-a]-
[1,4]benzodiazepine-1,2-dione in tetrahydrofuran can be
added sodium hydride and after § minutes, ethyl iodide
dropwise. After stirring the mixture for 4 hours 9-

fluoro-3,5-dihydro-3-ethyl-7-phenyl-as-triazino[4, 3-
a][1,4]benzodiazepine-1,2-dione can be obtained.

EXAMPLE 12

2-[7-Nitro-3-methyl-5-(o-chlorophenyl)3H-1,4-ben-
zodiazepin-2-yl}hydrazide of oxalic acid ethyl ester

In the manner given in Example 1 a solution of 7-
nitro-2-hydrazino-3-methyl-5-(o-chlorophenyl)-3H-1,4-
benzodiazepine and triethylamine in tetrahydrofuran
can be reacted at —80° C. with ethyl oxalyl chloride in
tetrahydrofuran to give 2-[7-nitro-3-methyl-5-(o-
chlorophenyl)-3H-1,4-benzodiazepin-2-yllhydrazide of
oxalic acid ethyl ester.

EXAMPLE 13

9-Nitro-3,5-dihydro-5-methyl-7-{o-chlorophenyl)-as-
triazino[4,3-a}{1,4]benzodiazepine-1,2-dione

In the manner given in Example 2, a solution of 2-[7-
nitro-3-methyl-5-(o-chlorophenyl-3H-1,4-benzodiaze-
pin-2-ylJhydrazide of oxalic acid ethyl ester in pyridine
can be heated to reflux to give 9-nitro-3,5-dihydro-5-
methyl-7-(o-chlorophenyl)-as-triazino[4,3-a}-[1,4]ben-
zodiazepine-1,2-dione.

EXAMPLE 14

9-Nitro-3,5-dihydro-5-methyl-3-propyl-7-(o-chloro-
phenyl)-as-triazino[4,3-a][1,4]benzodiazepine-1,2-dione

‘In the manner given in Example 3 to a solution of
9-nitro-3,5-dihydro-5-methyl-7-(o-chlorophenyl)-as-
triazino{4,3-a}[1,4]benzodiazepine-1,2-dione in tetrahy-
drofuran can be added sodium hydride and after 5 min-
utes propyl iodide dropwise. After stirring the mixture
for 4 hours 9-nitro-3,5-dihydro-5-methyl-3-propyl-7-(o-
chlorophenyl)-as-triazino[4,3-a][1,4]-benzodiazepine-
1,2-dione can be obtained.

EXAMPLE 15

2-[7-Chloro-5-(2,6-difluorophenyl)3H-1,4-benzodiaze-
pin-2-ylJhydrazide of oxalic acid ethyl ester

In the manner given in Example 1 a solution of 7-
chloro-2-hydrazino-5-(2,6-difluorophenyl)-3H-1,4-ben-
zodiazepine and triethylamine in tetrahydrofuran can be
reacted at —80° C. with ethyl oxalyl chloride in tetra-
hydrofuran to give 2-[7-chloro-5-(2,6-difluorophenyl)-
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3H-1,4-benzodiazepin-2-yllhydrazide of oxalic acid
ethyl ester.

EXAMPLE 16

9-Chloro-3,5-dihydro-7-(2,6-difluorophenyl)-as-
triazino[4,3-a][1,4]benzodiazepine-1,2-dione

In the manner given in Example 2, a solution of 2-[7-
chloro-5-(2,6-difluorophenyl)-3H-1,4-benzodiazepin-2-
vl]hydrazide of oxalic acid ethyl ester in pyridine can be
heated to reflux to give 9-chloro-3,5-dihydro-7-(2,6-
difluorophenyl)-as-triazino[4,3-a][ 1,4]benzodiazepine-
1,2-dione.

EXAMPLE 17

9.Chloro-3,5-dithydro-3-methyl-7-(2,6-di-fluorophenyl)-
as-triazino[4,3-a}{1,4]benzodiazepine-1,2-dione

In the manner given in Example 3 to a solution of
9-chloro-3,5-dihydro-7-(2,6-difluorophenyl)-as-triazino-
[4,3-a][1,4]benzodiazepine-1,2-dione in tetrahydrofuran
can be added sodium hydride and after 5 minutes
methyl bromide dropwise. After stirring the mixture for
6 hours 9-chloro-3,5-dihydro-3-methyl-7-(2,6-difluoro-
phenyl)-as-triazino[4,3-a}{1,4]benzodiazepine-1,2-dione
can be obtained.

EXAMPLE 18

9-Chloro-3,5-dihydro-3-[3-(p-fluorobenzoyl)propyl]-7-
(2,6-difluorophenyl)-as-triazinof[4,3-a][1,4]benzodiaze-
pine-1,2-dione

In the manner given in Example 4A, 9-chloro-3,5-
dihydro-7-(2,6-difluorophenyl)-as-triazino[4,3-a}[1,4]-
benzodiazepine-1,2-dione in dimethylformamide can be
treated first with sodium hydride in mineral oil, and
then with potassium iodide and 2-(3-chloropropyl)-2-(p-
fluorophenyl)-2,2-dimethyl-1,3-dioxane to give 9-
chloro-3-[3-[2-(p-fluorophenyl)-5,5-dimethyl-1,3-diox-
ane-2-yl]propyl}-3,5-dihydro-7-(2,6-difluorophenyl)-as-
triazino[4,3-a][1,4]benzodiazepine-1,2-dione.

In the manner given in Example 4B, 9-chloro-3-[3-[2-
(p-fluorophenyl)-35,5-dimethyl-1,3-dioxane-2-yl}-
propyl}-3,5-dihydro-7-(2,6-difluorophenyl)-as-triazino-
[4,3-a]{1,4]benzodiazepine-1,2-dione can be hydrolyzed
in aqueous methanolic hydrogen chloride solution to
give 9-chloro-3,5-dihydro-3-[3-(p-fluorobenzoyl)-
propyl]-7-(2,6-difluorophenyl)-as-triazino[4,3-
aj[1,4]benzodiazepine-1,2-dione.

EXAMPLE 19

2-[5-(o-Chlorophenyl)3H-1,4-benzodiazepin-2-yl]hy-
drazide of oxalic acid ethyl ester

In the manner given in Example 1 a solution of 2-
hydrazino-5-(o-chlorophenyl)-3H-1,4-benzodiazepine
and triethylamine in tetrahydrofuran can be reacted at
—80° C. with ethyl oxalyl chlonde in tetrahydrofuran
to give 2-[5-(o-chlorophenyl)-3H-1,4-benzodiazepine-2-
ylJhydrazide of oxalic acid ethyl ester.

EXAMPLE 20

3,5-Dihydro-7-(o-chlorophenyl)-as-triazino{4, 3-
al][1,4]benzodiazepine-1,2-dione

In the manner given in Example 2, a solution of 2-[5-
(o-chlorophenyl)-3H-1,4-benzodiazepin-2-yl]hydrazide
of oxalic acid ethyl ester in pyridine can be heated to
reflux to give 3,5-dihydroy-7-(o-chlorophenyl)-as-
triazino[4,3-a]{1,4]benzodiazepine-1,2-dione.
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EXAMPLE 21

3,5-Dihydro-3-ethyl-7-(o-chlorophenyl)-as-triazino{4, 3-
a)[1,4]benzodiazepine-1,2-dione

In the manner given in Example 3 to a solution of
3,5-dihydro-7-(o-chlorophenyl)-as-triazino[4,3-a][1,4]-
benzodiazepine-1,2-dione in tetrahydrofuran can be
added sodium hydride and after 5 minutes ethyl iodide
dropwise. After stirring the mixture for 4 hours 3,5-
dihydro-3-ethyl-7-(o-chlorophenyl)-as-triazinof4, 3-
a][1,4]benzodiazepine-1,2-dione can be obtained.

EXAMPLE 22

2-[7-bromo-5-(2-pyridyl)-3H-1,4-benzodiazepin-2-
ylJhydrazide of oxalic acid ethyl ester

In the manner given in Example | a solution of 7-
bromo-2-hydrazino-5-(2-pyridyl)-3H-1,4-benzodiaze-
pine and triethylamine in tetrahydrofuran can be re-
acted at —80° C. with ethyl oxalyl chloride in tetrahy-
drofuran to give 2-[7-bromo-5-(2-pyridyl)-3H-1,4-ben-
zodiazepin-2-yl]hydrazide of oxalic acid ethyl ester.

EXAMPLE 23

9-Bromo-3,5-dihydro-7-(2-pyridyl)-as-triazino[4, 3-
a}{1,4]benzodiazepine-1,2-dione

In the manner given in Example 2, a solution of 2-[7-
bromo-5-(2-pyridyl)-3H-1,4-benzodiazepin-2-yllhydra-
zide of oxalic acid ethyl ester in pyridine can be heated
to reflux to give 9-bromo-3,5-dihydro-7-(2-pyridyl)-as-
triazino(4,3-a][1,4]benzodiazepine-1,2-dione.

EXAMPLE 24

9-Bromo-3,5-dihydro-3-methyl-7-(2-pyridyl)-as-
triazino[4,3-a][1,4]benzodiazepine-1,2-dione

In the manner given in Example 3, to a solution of
0.002 mole of 9-bromo-3,5-dihydro-3-methyl-7-(2-
pyridyl)-as-triazino[4,3-a]{1,4]benzodiazepine-1,2-dione
in tetrahydrofuran can be added sodium hydride and
after 5 minutes 0.0022 mole of methyl iodide dropwise.
After stirring the mixture for 4 hours 9-bromo-3,5-dihy-
dro-3-methyl-7-(2-pyridyl)-as-triazino[4,3-a](1,4]ben-
zodiazepine-1,2-dione can be obtained.

EXAMPLE 25

2-{7-fluoro-3-ethyl-5-(o-fluorophenyl)-3H-1,4-ben-
zodiazepin-2-yllhydrazide of oxalic acid ethyl ester

In the manner given in Example 1, a solution of 7-
fluoro-2-hydrazino-5-(o-fluorophenyl)-3H-1,4-ben-
zodiazepine and triethylamine in tetrahydrofuran can be
reacted at —80° C. with ethyl oxalyl chloride in tetra-
hydrofuran to give 2-[7-fluoro-3-ethyl-5-(o-fluoro-
phenyl)-3H-1,4-benzodiazepin-2-yl]hydrazide of oxalic
acid ethyl ester.

EXAMPLE 26

9-Fluoro-3,5-dihydro-5-ethyl-7-(o-fluorophenyl)-as-
triazino{4,3-a][1,4]benzodiazepine-1,2-dione

In the manner given in Example 2, a solution of 2-[7-
fluoro-3-ethyl-5-(o-fluorophenyl)-3H-1,4-benzodiaze-
pin-2-yl]hydrazide of oxalic acid ethyl ester in pyridine
can be heated to reflux to give 9-fluoro-5-ethyl-3,5-
dihydro-7-(o-fluorophenyl)-as-triazino[4,3-a][1,4]ben-
zodiazepine-1,2-dione.
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EXAMPLE 27

9-Fluoro-3,5-dihydro-3,5-diethyl-7-(o-fluorophenyl)-as-
triazino[4,3-a}{1,4]benzodiazepine-1,2-dione

In the manner given in Example 3 to a solution of
9-fluoro-3,5-dihydro-5-ethyl-7-(o-fluorophenyi)-as-
tniazinof4,3-a][1,4]benzodiazepine-1,2-dione in tetrahy-
drofuran can be added sodium hydride and after 5 min-
utes ethyl iodide dropwise. After stirring the mixture
for 4 hours, 9-fluoro-3,5-dihydro-3,5-diethyl-7-(o-
fluorophenyl)-as-triazino[4,3-a][1,4]benzodiazepine-1,2-
dione can be obtained.

EXAMPLE 28

2-[7-Trifluoromethyl-5-(o-chlorophenyl-3H-1,4-ben-
zodiazepin-2-yljhydrazide of oxalic acid ethyl ester

In the manner given in Example 1 a solution of 7-tri-
fluoromethyl-2-hydrazino-5-(o-chlorophenyl)-3H-1,4-
benzodiazepine and triethylamine in tetrahydrofuran
can be reacted at —80° C. with ethyl oxalyl chloride in
tetrahydrofuran to give 2-[7-trifluoromethyl-5-(o-
chlorophenyl)-3H-1,4-benzodiazepin-2-yllhydrazide of
oxalic acid ethyl ester.

EXAMPLE 29

9-Trifluoromethyl-3,5-dihydro-7-(o-chloro-phenyl-as-
triazino[4,3-a}][1,4]benzodiazepine- 1,2-dione

In the manner given in Example 2 a solution of 2-[7-
trifluoromethyl-5-(o-chlorophenyl)-3H-1,4-benzodiaze-
pin-2-ylJhydrazide of oxalic acid ethyl ester in pyridine
can be heated to reflux to give 9-trifluoromethyl-3,5-
dihydro-7-(o-chlorophenyl)-as-triazino[4,3-a}{1,4]ben-
zodiazepine-1,2-dione.

EXAMPLE 30

9-Trifluoromethyl-3,5-dihydro-3-methyl-7-(o-chloro-
phenyl)-as-triazino{4,3-a][1,4]benzodiazepine-1,2-dione
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In the manner given in Example 3 to a solution of 4

9-trifluoromethyl-3,5-dihydro-3-methyl-7-(o-chloro-

phenyl)-as-triazino[4,3-a][1,4}jbenzodiazepine-1,2-dione
In tetrahydrofuran can be added sodium hydride and
after 5 minutes methyl iodide dropwise. After stirring

the mixture for 4 hours 9-trifluoromethyl-3,5-dihydro-3- 43

methyl-7-(o-chlorophenyl}-as-triazino[4,3-a][ I ,4]ben-
zodiazepine-1,2-dione can be obtained.

EXAMPLE 31

9-Trifluoromethyl-3,5-dihydro-3-{3-(p-fluorobenzoyl)-
propyl]-7-(o-chlorophenyl)-as-triazino{4,3-a][1,4]ben-
zodiazepme-1,2-dione

In the manner given in Example 4A, 9-triftuorometh-
yi-3,5-dihydro-7-(o-chlorophenyl)-as-triazino(4, 3-
a][1,4}-benzodiazepine-1,2-dione in dimethylformamide
can be treated first with sodium hydnde in mineral oil,
and then with potassium 1odide and 2-(3-chloropropyl)-
2-(p-fluorophenyi)-2,2-dimethyl-1,3-dioxane to give
Y-trifluoromethyi-3-[3-[2-(p-fluorophenyl)-5,5-dimeth-
vl-1,3-dioxane-2-yl]propyl]-3,5-dihydro-7-(o-chloro-
phenyl)-as-triazino[4,3-a][1,4]benzodiazepine-1,2-dione.

In the manner given in Example 4B, 9-trifluorometh-
yl-3-[3-[2-(p-fluoropheny!)-5,5-dimethyl-1,3-dioxane-2-
yllpropyl]-3,5-dihydro-7-(o-chlorophenyl)-as-
triazino[4,3-a[1,4]benzodiazepine-1,2-dione can be hy-
drolyzed 1n aqueous methanolic hydrogen chioride
solution to give 9-trifluoromethyl-3,5-dihydro-3-{3-(o-
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fluorobenzoyl)propyl}-7-(o-chlorophenyl)-as-
triazino[4,3-a}{1,4]benzodiazepine-1,2-dione.

EXAMPLE 32

2-[8-Chloro-5-(o-fluorophenyl)-3H-1,4-benzodiazepin-
2-ylJhydrazide of oxalic acid ethy! ester

In the manner given in Example 1 a solution of 8-
chloro-2-hydrazino-5-(o-fluorophenyl)-3H-1,4-ben-
zodiazepine and triethylamine in tetrahydrofuran can be
reacted at —80° C. with ethyl oxaly! chloride in tetra-
hydrofuran to give 2-[8-chloro]-5-(o-fluorophenyl)-3H-
l,4-benzodiazepin-2-yllhydrazide of oxalic acid ethy!
ester.

EXAMPLE 33

10-Chloro-3,5-dihydro-7-(o-fluorophenyl)-as-
triazinof4,3-a}{1,4]benzodiazepine-1,2-dione

In the manner given in Example 2, a solution of 2-[8-
chloro-5-(o-fluorophenyl)-3H-1,4-benzodiazepin-2-
ylJhydrazide of oxalic acid ethyl ester in pyridine can be
heated to reflux to give 10-chloro-3,5-dihydro-7-(o-
fluorophenyl)-as-triazino[4,3-a][1,4]Jbenzodiazepine-1,2-
dione.

EXAMPLE 34

10-Chloro-3,5-dihydro-3-isopropyl-7-{o-fluorophenyl)-
as-triazino[4,3-a}{1,4]benzodiazepine-1,2-dione

In the manner given in Example 3 to a solution of
tC-chloro-3,5-dihydro-7-(o-fluorophenyl)-as-
triazinof4,3-a][1,4]benzodiazepine-1,2-dione in tetraby-
drofuran can be added sodium hydride and after § min-
utes 1sopropyl iodide dropwise. After stirring the mix-
ture for 4 hours 10-chloro-3,5-dihydro-3-isopropyi-7-(o-
fluorophenyl)-as-triazino[4,3-a][1,4)benzodiazepine-1,2-
dione can be obtained.

EXAMPLE 15

10-Chloro-3,5-dihydro-3-[3-(p-flucrobenzoyDpropyl -
7-(o-fluorophenyl)-as-triazino{4,3-a]{ 1 ,4]benzodiaze-
pine-1,2-dione

In the manner given in Example 4A, 10-chloro-3,5-
dihydro-7-(o-fluorophenyl)-as-triazino[4,3-a][1,4]ben-
zodiazepine-1,2-dione in dimethylformamide can be
reated first with sodiurmn hydride in mineral oil, and
then with potassium iodide and 2-(3-chloropropy!)-2-(p-
fluorophenyl)-2,2-dimethyl-1,3-dioxane to give 10-
chloro-3-[3-[2-(p-fluorophenyl)-5,5-dimethyl-1,3-diox-
ane-2-yl]|propyi]-3,5-dihydro-7-(o-fluorophenyl)-as-
triazino{4,3-a]{1,4]benzodiazepine-1,2-dione.

In the manner given in Example 4B, 10-chloro-3-{3-
[2-(p-fluocrophenyl)-5,5-dimethyl-1,3-dioxane-2-
yl}propyl]-3,5-dihydro-7-(o-fluorophenyl)-as-
triazinol4,3-a][1,4]benzodiazepine-1,2-dione can be hy-
drolyzed in aqueous methanolic hyvdrogen chloride
solution  to give  [|0-chloro-3,5-dihydro-3-[3-(p-
fluorobenzoyl)propyl}-7-(o-fluorophenyl}-as-
triazino[4,3-a}{1,4-]benzodiazepine- 1,2-dione.

EXAMPLE 36

10-Chloro-3,5-dihydro-3-{3,3-di-(p-fluorophenyl)-pro-
pan-1-yl}-7-(o-fluorophenyl)-as-triazino[4,3-a}{ 1 ,4]ben-
rodiazepine-1,2-dione

In the manner given in Example 4A, 10-chloro-3,5-
dihydro-7-(o-fluorophenyl)-as-triazino[4, 3-aii 1,4]ben-
zodiazepine-1,2-dione in dimethylformamide can be
treated first with sodium hydride in mineral oil, and
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then with potassium iodide and 1,1-di(p-fluorophenyl)-
3-chloropropane to give 10-chloro-3-[3,3-di-(p-fluoro-
phenyl)-propan-1-y1]3,5-dihydro-7-(o-fluorophenyl)-as-
triazino[4,3-a][1,4]benzodiazepine-1,2-dione.

EXAMPLE 37

2-[7-fluoro-5-(o-chlorophenyl)-3H-1,4-benzodiazepin-2-
yl]hydrazide of oxalic acid ethyl ester

In the manner given in Example 1 a solution of 7-
fluoro-2-hydrazino-5-(o-chlorophenyl)-3H-1,4-ben-
zodiazepine and triethylamine in tetrahydrofuran can be
reacted at —80°* C. with ethyl oxalyl chloride in tetra-
hydrofuran to give 2-[7-fluoro-5-(o-chlorophenyl)-3H-
1,4-benzodiazepin-2-yl]hydrazide of oxalic acid ethyl
ester.

EXAMPLE 38

9-Fluoro-3,5-dihydro-7-(o-chlorophenyl)-as-
triazino[4,3-a][1,4]benzodiazepine-1,2-dione

In the manner given in Example 2, a solution of 2-[7-
fluoro-5-(o-chlorophenyl)-3H-1,4-benzodiazepin-2-
ylJhydrazide of oxalic acid ethyl ester in pyridine can be
heated to reflux to give 9-fluoro-3,5-dihydro-7-(o-
chlorophenyl)-as-triazino{4,3-a][1,4]benzodiazepine-
1,2-dione.

EXAMPLE 3%

9-Fluoro-3,5-dihydro-3-methyl-7-(o-chlorophenyl)-as-
triazino[4,3-a][1,4]benzodiazepine-1,2-dione

In the manner given in Example 3, to a solution of
9-fluoro-3,5-dihydro-7-(o-chlorophenyl)-as-
triazino(4,3-a][1,4]benzodiazepine-1,2-dione in tetrzhy-
drofuran can be added sodium hydride and after 5 min-
utes methyl iodide dropwise. After stirring the mixture
for 4 hours 9-fluoro-3,5-dihydro-3-methyl-7-(o-chloro-
phenyl)-as-triazino[4,3-a][ 1,4]benzodiazepine-1,2-dione
is to be obtained.

EXAMPLE 40

2-[6-Bromo-5-(o-fluorophenyl)-3H-1,4-benzodiazepin-
2-yl]hydrazide of oxalic acid ethyl ester

In the manner given in Example 1, a solution of 6-
bromo-2-hydrazino-5-(o-fluorophenyl)-3H-1,4-ben-
zodiazepine and triethylamine in tetrahydrofuran can be
reacted at —80° C. with oxalyl chioride in tetrahydrofu-
ran to give 2-[6-bromo-S-(o-fluorophenyl)-3H-1,4-ben-
zodiazepin-2-ylJhydrazide or oxalic acid ethyl estéf.

EXAMPLE 41

8-Bromo-3,5-dihydro-7-(o-fluorophenyl)-as-
triazino(4,3-a][1,4]benzodiazepine-1,2-dione

In the manner given in Example 2, a solution of 2-{6-
bromo-5-(o-fluorophenyl)-3H-1,4-benzodiazepin hy A
yl]hydrazide of oxalic acid ethyl ester in pyridine can be
heated to reflux to give 8-bromo-3,5-dihydro-7-(o-
fluorophenyl)-as-triazino{4,3-a][1,4]benzodiazepine-1,2-
dione.

EXAMLE 42

8-Bromo-3,5-dihydro-3-ethyl-7-(o-fluorophenyl)-as-
triazino[4,3-a][1,4]benzodiazepine-1,2-dione

In the manner given in Example 3, to a solution of
8-bromo-3,5-dihydro-7-(o-fluorophenyl)-as-triazino-
[4,3-a][1,4]benzodiazepine-1,2-dione in tetrahydrofuran
can be added sodium hydride and after 5 minutes ethyl
iodide dropwise. After stirring the mixture for 4 hours
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8-bromo-3,5-dihydro-3-ethyl-7(o-fluorophenyl)-as-
triazinol4,3-a][1,4]benzodiazepine-1,2-dione is obtained.

EXAMPLE 43

8-Bromo-3,5-dihydro-3[3-(p-fluorobenzoy!l)-propyl]-7-
(o-fluorophenyl)-as-triazino[4,3-a][1,4]benzodiazepine-
1,2-dione

In the manner given in Example 4A, 8-bromo-3,5-
dihydro-7-(o-flucrophenyl)-as-triazino[4,3-a](1,4}ben-
zodiazepine-1,2-dione in dimethylformamide can be
treated first with sodium hydride in mineral oil, and
then with potassium iodide and 2-(3-chlorophenyi)-2-
(p-fluorophenyl)-2,2-dimethyl-1,3-dioxane to give 8-
bromo-3-[3(2-(p-fluorophenyl)-5,3-dimethyi-1,3-diox-
ane-2-yl}propyl]-3,3-dihydro-7-(o-fluorophenyl)-as-
triazino[[4,3-a][1,4]benzodiazepine-1,2-dione.

In the manner given in Example 4B, 8-bromo-3-[3-
[2(p-flucrophenyl)-5,5-dimethyl-1,3-dioxane-2-
yllpropyl]-3,5-dihydro-7-(o-fluorophenyl)-as-
triazino{4,3-a){1,4]benzodiazepine-1,2-dione can be hy-
drolyzed in aqueous methanolic hydrogen chloride
solution to give 8-bromo-3,5-dihydro-3-[3-(p-fluoroben-
zoyl)-propyl] -7-(o-fluorophenyl)-as-triazino[4,3-
a}[1,4]benzodiazepine-1,2-dione.

EXAMPLE #4

2-[9-Trifluoromethyl-5-(2-pyridyl)-3H-1,4-benzodiaze-
pin-2-ylJhydrazide of oxalic acid ethyl ester

In the manner given in Example 1 a solution of 9-tri-
fluoromethyl-2-hydrazino-5-(2-pyridyl)-3H-1,4-ben-
zodiazepine and triethylamine in tetrahydrofuran can be
reacted at —80° C. with ethyl oxalyl chloride in tetra-
hydrofuran to give 2-[9-trifluoromethyl-5-(2-pyridyl)-
3H-1,4-benzodiazepin-2-yllhydrazide of oxalic acid
ethyl ester.

EXAMPLE 43

11-Trifluoromethyl-3,5-dihydro-7-(2-pyridyl)-as-
triazino{4,3-3][1,4]benzodiazepine-1,2-dione

In the manner given in Example 2, a solution of 2-[9-
trifluoromethyl-5-(2-pyridyl)-3H-1,4-benzodiazepin-2-
yl}hydrazide of oxalic acid ethyl ester in pyridine can be
heated to reflux to give 9-trifluoromethyl-3,5-dihydro-
7-(2-pyridyl)-as-triazino[4, 3u]-{1,4]Jbenzodiazepine-1,2-
dione. |

EXAMPLE 46

“=11.Trifluoromethyl-3,5-dihydro-3-methyl-7-(2-
pyridyl)-as-triazino[4,3-a]{1,4]-benzodiazepine-1,2-
dione

In the manner given in Example 3 to a solution of
0.002 mole of 11-trifluoromethyl-3,5-dihydro-3-methyl-
7-(2-pyridyl)-as-triazino[4,3-a]{1,4]benzodiazepine-1,2-
didhe in tetrahydrofuran can be added sodium hydride
and after § minutes 0.0022 mole of methyl iodide drop-
wise. After stirring the mixture for 4 hours 11-tri-
fluoromethyl-3,5-dihydro-3-methyl-7-(2-pyridyl)-as-
triazino{4,3-a)[1,4]benzodiazepine-1,2-dione is obtained.

EXAMPLE 47

2-[5-(o-Fluorophenyl)-3H-1,4-benzodiazepin-2-yl]hy-
drazide of oxalic acid ethyl ester
In the manner given in Example 1, a solution of 2-
hydrazino-5-(o-fluorophenyl)-3H-1,4-benzodiazepine
and triethylamine in tetrahydrofuran can be reacted at
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_80° C. with ethyl oxalyl chloride in tetrahydrofuran
to give 2-[5-(o-ﬂuorophenyl)-3H-1,4-bcnzodiazepin-2—
yl]-hydrazide of oxalic acid ethyl ester.

EXAMPLE 48 s

3,5-Dihydro-7-(o-fluorophenyl)-as-triazino- [4,3-
a][1,4]benzodiazepine-1,2-dione

In the manner given in Example 2, a solution of 2-]5-
(o-fluorophenyl)-3H-1,4-be nzodiazepin-2-yljhydrazide
of oxalic acid ethyl ester in pyridine can be heated to
reflux to give 3,5.dihydro-7-(o-fluorophenyl)-as-
triazino[4,3-a[1,4]benzodiazepine-1,2-dione.

EXAMPLE 49

3,5-Dihydr0-3-methyl-?-(o-ﬂuomphenyl)-as-
triazino[4,3-a[1,4]benzodiazepine-1,2-dione

10

15

In the manner given in Example 3 to a solution of
3,S-dihydro—3-methy]-?-(o-ﬂuorophenyl)—as-
triazino[4,3-a][1,4]benzodiazepine-1,2-dione in tetrahy-
drofuran can be added sodium hydride and after 5 min-
ates methyl iodide dropwise. After stirring the mixture
for 4 hours, 3,S-dihydm-3-methyl-7-(o-ﬂuorophenyl)-
as-triazino[4,3-a]{1,4]benzodiazepine-1,2-dione can be
obtained.

20

25

EXAMPLE 50

3,5-Dihydm-3-[3-(p-fluorobenzoyl)-propyl]?-(o-ﬂuoro-

pheny])-as—triazino[4,3-a][1,4]benzodiazepine-l,2-dione 10

In the manner given in Example 4A, 3,5-dihydro-(7-
o—ﬂuorophenyl)-as-triazino[4,3-a][1,4]benzodiazepine-
1,2-dione in dimethylformamide can be treated first
with sodium hydride in mineral oil, and then with 2-(3-
chloropmpyl)-2-(p—ﬂuorophenyl)-l,z-dimethyl- 1,3-
dioxane to give 3-[3-[2-(p-ﬂu0rophenyl)-5,S-dimethyl-
l,3-di0xane-2-y1]pr0pyl]-3,S-dihydro-'f-(o-ﬂuoro-
phenyl)-as-triazino[4,3-a]{1 4]benzodiazepine-1,2-dione.

In the manner given in Example 4B, 3-[3-[2-(p-fluoro-
phenyl)—S,S-dimethy]-l,3-dioxane-2—yl]propyl]-S,5-
dihydro--7-(o-ﬂuorophenyl)-as-triazino[4,3-a][1,4]ben-
zodiazepine-1,2-dione can be hydrolyzed in aqueous
methanolic hydrogen chloride solution to give 3,5-dihy-
dr0-3-[3-(p-ﬂuorobenmyl)-propyl]-?-(o—ﬂuc:rOphenyl)-
as-triazino[4,3-a][1,4]benzodiazepine-1,2-dione.

In the manner given in Example 1, other 2-[5-pheny!l-
3H-1,4-benzodiazepin-2-yl]hydrazide of oxalic acid
alkyl ester can be made. Representative compounds
include:

2-[7-bmmo-5-phenyl-3H—l,&ben.zodiazepin-z-yl]-
hydrazide of oxalic acid ethyl ester;

2-[9-bromo—5--(0--fluomphenyl)-3H-1,4-benzodiaze-
pin-2-yl]hydrazide of oxalic acid methyl ester;

2-[9-nitro-5--(0--chlor0phenyl)-3H-1,Lbenzodiazepin- 55
2-yl]hydrazide of oxalic acid ethyl ester;

2-[6-nitro-5-(o-fluorophenyl)-3H- 1,4-benzodiazepin-
2-yl]hydrazide of oxalic acid mcethyl ester.

2-[7-nitro-5-phenyl-3H-l,4-benzodiazepin-2-yl]-
hydrazide of oxalic acid propyl ester;
3-ethy1-2-[6-triﬂuoromethyl-5-pheny1-3H-1 ,4-ben-
zodiazepin-2-yl]Jhydrazide of oxalic acid methyl ester;
2-[8-fluoro-5-(o-chlorophen y1)-3-methyl-3H-1,4-ben-
zodiazepin-2-ylJhydrazide of oxalic acid propyl ester;
2-[9-ﬂuom-5-(o-chlorophenyl)-BH-1 4-benzodiaze-
pin-2-yl]Jhydrazide of oxalic acid ethyl ester;
2-[7-trifluorometh yl-5-phenyl-3H-1 4-benzodiazepin-
2-yl]hydrazide of oxalic acid ethyl ester;
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2-[6-chlom--5-phcnyl-3H—1,4-benzodiazepin-z-yl]hy-
drazide of oxalic acid methyl ester; and the like.

In the manner given in Example 2, the 2-(5-phenyl-
3H-1,4-benzodiazepin-2-yl)hydrazide of oxalic acid
alkyl ester can be cyclized to give the corresponding
3,S-dihydro—?-phenyl-as-triazin0[4,3-a][1,4]benzodiaze-
pine-1,2-diones. Compounds, thus obtained, include:

9-bromo-3,5-dihydro-7-phenyl-as-triazino[4,3-a]{1 4]-
benzodiazepine-1,2-dione;

{1-bromo-3,5-dihydro-7-(o-fluorophenyl)-as-
triazino[4,3-a}[1,4]benzodiazepine-1,2-dione;

11-nitro-3,5-dihydro-7-(o-chlorophenyl)-as-
triazino[4,3-a][1,4]benzodiazepine-1,2-dione;

8-nitro-3,5-dihydro-7-(o-fluorophenyl)-as-
triazino[4,3-a][1,4]benzodiazepine-1,2-dione;
9-nitro-3,5-dihydro-7-phenyl-as-triazino[4,3-a)(1,4-
benzodiazepine-1,2-dione;
8-trifluoromethyl-3,5-dihydro-5-ethyl-7-phenyl-as-
triazino[4,3-a][1,4]benzodiazepine-1,2-dione;
10—ﬂuorc:--3,S-dihydro-5-methy]-'?-(o-ch]orophenyl)-
as-triazino[4,3-a][1,4]benzodiazepine-1,2-dione;
11-fluoro-3,5-dihydro-7-(o-chlorophenyl)-as-
triazino[4,3-a][1,4]benzodiazepine-1,2-dione;
9.trifluoromethyl-3,5-dihydro-7-phenyl-as-
triazino[4,3a][1,4]benzodiazepine-1,2-dione;
8-chloro-3,5-dihydro-7-phenyl-as-triazino[4,3-
a][1,4]benzodiazepine-1,2-dione, and the like.

These 3,S-dihydro-'!-phenyl-as—triazino[4,3-—
a][1,2]benzodiazepines can be alkylated to give the cor-
responding 3-alkyl or 3-[w-(diaryl)alkyl)] compounds,
3,5-dihydro-3-alkyl[ or 3-{w-diaryl)alkyl]-7-phenyl-as-
triazino[4,3-a][1,4]benzodiazepine-1 2-diones.  Repre-
sentative compounds, thus obtained, include:

9-bromo-3,5-dihydro-3-methyl-7-phenyl-as-
triazino[4,3-a][1,4-benzodiazepine-1,2-dione;

11-bromo-3,5-dihydro-3-[[4,4-di(o-flucrophenyl)-
butan]-1-yl]-7-(o-ﬂuorophenyl)—as-triazino[4,3-a][l,4]-
benzodiazepine-1,2-dione; w

{ {-nitro-3,5-dihydro-3-methyl-7-(o-chlorophen yl)-as-
triazino[4,3-a][1,4]benzodiazepine-1,2-dione;

3-nitro-3,S-dihydm—3-methyl-?-(o—ﬂuorophenyl)—as-
triazino[4,3-a][1,4]benzodiazepine-1,2-dione;

9.nitro-3,5-dihydro-3-methyl-7-phenyl-as-

" triazino[4,3-a][1,4]benzodiazepine-1,2-dione;

8-trifluoromethyl-3,5-dihydro-3-methyl-5-ethyl-7-
phenyl-as-triazino[4,3-a][1 4lbenzodiazepine-1,2-dione;
10-fluoro-3,5-dihydro-3,5-dimethyl-7-(o-chloro-
phenyl)-as-triazino[4,3-a][ 1 ,4]benzodiazepine-1,2-dione;
1 1-ﬂuoro-S,5-dihydro-3-methyl-?-(o-chlorophenyl)-
as-triazino[4,3-a][1,4]benzodiazepine-1,2-dione;
9-trifluoromethyl-3, 5.dihydro-3-methyl-7-phenyl-as-
triazino[4,3-a][1,4]benzodiazepine-1,2-dione;
8-chloro-3,5-dihydro-3-{[3,3-diphenylpropan}- 1-y1]7-
phenyl-as-triazino[4, 3-a][1,4]benzodiazepine-1,2-dione;
9-bromo-3,5-dihydro-3-ethyl-7-phenyl-as-
triazino[4,3-a][1,4]benzodiazepine-1,2-dione;
11-bromo-3,5-dihydro-3-ethyl-7-(o- fluorophenyl)-
astriazino[4,3-a][1,4]benzodiazepine-1,2-dione;
1 1-nitro-3,5-dihydro—3—pr0pyl-7-(o-chlor0phenyl)—as-
triazino[4,3-a][1,4]benzodiazepine-1 ,2-dione;
3-nitro-3,5-dihydro-3-ethyl-7-(o-fluorophenyl)-as-
triazino[4,3-a][1,4]benzodiazepine-1,2-dione;
9-nitro-3,5-dihydro- 3-e;thyl-'f-phenyl-as-triazino[4, 3-
a][1,4]benzodiazepine-1,2-dione;
8-trifluoromethyl-3,5-dihydro-3-1soprop yl-7-phenyl-
as-triazino[4,3-a][1,4]benzodiazepine-1,2-dione;
10-fluoro-3,5-dihydro-3-isopropyl-7-(o-chloro-
phenyl)-as-triazino[4,3-a](1 4]benzodiazepine-1,2-dione;
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11-fluoro-3, 5-dihydrc»-3-ethyl-7-(0-chlcrophenyl)-as-

triazino[4,3-a][ 1,4]benzodiazepine- 1,2-dione;
9-triﬂuor0methyl-3,Sﬁ-dihydro—3-propyl-7-pheny1-as—
triazino[4,3-a][1,4]benzodiazepine- 1 ,2-dione;

8-chloro-3,5-dihydro-3-ethyl-7-phenyl-as-triazino- 3
[4,3-3][1,4]benzodiazepi:ne-1,2-dione, and the like.

Following the procedures of Example 4A and 4B, the
following compounds can be obtained:

9-br0m0-3,5--dihydro-3-[3-(p-ﬂu0robenzoyl)-
propyllpenyl-as-triazino[4,3-a][1,4]benzodiazepine-1,2- !0
dione;

1 l-bromo-3,5-dihydro-3-[3-(p-ﬂuorobenzoyl)ethyl]7—
(o-flucrophenyl)-as-triazino[4,3-a][1 ,4]ben-
zodiazepinel,2-dione;

11-nitro-3, S-dihydro-3-[3-(m-ﬂuombenzoyl)pmpyl]-
7-(o-chlorophenyl)-as-triazino[4, 3-a][1,4]benzodiaze-
pine-1,2-dione:

8-nitro—3,S-dihydm-3-[‘3-(p-ﬂuorobenzoyl)pmpyl]-7-
(o-ﬂuorOphenyl)-as~triazino[4,3-3][ 1,4]benzodiazepine-
1,2-dione;

9-nitro—3,5-dihydro-3-[3-(p-ﬂuorobenzoyl)pmpyl]—7-
phenyl-as-triazino[4,3-a}{ 1 ,4]benzodiazepinel,2-dione;

B-tﬁﬂuorometh}fl-3,5-dihydm-3-[3-(p-ﬂuoroben-
zoyl)pmpyl}-?-phenyl-as--triazin0[4,3-a][1,4]ben-
zodiazepine-1,2-dione;

lO-ﬂuoro-3,S-dihydro-ii-[3-(o-ﬂuorobenmyl)propyl]-
7-(o-chlorophenyl)-as-triazino[4,3-3][l,4]benzodiaze-
pine-1,2-dione;

11-fluoro-3,5-dihydro-3-[ 3-(p-chlorobenzoyl)propyl]-
7-(o-chlorophenyl)-as-triazino[4, 3-a][1,4)benzodiaze-
pine-1,2-dione;

9-triﬂuommethyl-3,S-dihydm=-3-[3-(p-ﬂuor0ben-
zoyl)-propyl])-7-phen yl-as-triazino(4,3-a][1,4]ben-
zodiazepine-1,2-dione;

B-c:hlom-?a,S-dihydro-3--[3-benzoylpmpyl]-?-phenyl-
as-triazino[4,3-a][1,4]benzodiazepine-1 ,2-dione; and the
like.

Treating the compounds of formula V with pharma-
cologically acceptable acids as hydrochloric, hydro-
bromic, phosphoric, sulfuric, acetic, propionic, toluene-
sulfonic, methanesulfonic, tartaric, citric, lactic, malic,
maleic, and cyclohexanesulfamic acids produces the
pharmacologically acceptable salts of these compounds
of formula V which can be used like the free base com-
pounds of formula V. Salt formation is achieved in
conventional manner by reacting the compounds of
formula V with excess of a selected acid in a suitable
medium, e.g., water, a lower alkanol, ether, or acetone
and recovering the salt by evaporating the solvent,
preferably in vacuo.

I claim:

1. A compound of the formula V-
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wherein R, is hydrogen, alkyl of 1 to 3 carbon atoms,
inclusive,

20

- (CHZ)H_ C

[

O
in which nis 2 or 3, and X is hydrogen, fluoro or chloro:
wherein R, is hydrogen, methyl or ethyl; wherein R, is
hydrogen, fluoro, chloro, bromo, trifluoromethyl and
nitro; and wherein Ar is phenyl, o-chlorophenyl, o-
fluorophenyl, 2,6-diflucrophenyl or 2-pyridyl or the
pharmacologically acceptable acid addition salts
thereof.

2. A compound according to claim 1 wherein R, is
[3-(p-ﬂuorobenzoyl)pmpyl], R, is hydrogen, R; is 9-
chloro, Ar is phenyl and the compound 1s 9-chloro-3,5-
dihydro-3-[3--(p—ﬂuorobenzoyl)pmpyl]-7-phenyl-as-
triazino[4,3-a][1 ,4]benzodiazepine-1,2-dione.

3. A compound according to claim 1 of the formula:

or —(CH,),—CH—{ )5

VA

Ar

R," is hydrogen or alkyl of 1 to 3 carbon atoms, inclu-
sive; wherein R;'’ is fluoro, chloro, bromo, or trifluoro-
methyl; and wherein Ar is phenyl, o-chlorophenyl,
o-fluorophenyl, 2,6-difluorophenyl or 2-pyridyl, or the
pharmacologically acceptable acid addition salts.

4. The compound of claim 3 wherein R’ 1s hydrogen,
R;" is bromo, Ar is 2-pyridyl, and the compound is
therefore 9-bromo-3,S-dihydro-?-(l-pyridyl)—as-
triazino[4,3-a]{1,4]benzodiazepine-1,2-dione.

5. A compound according to claim 1 of the formula
VB:

VB

wherein R’ is hydrogen or alkyl of 1 to 3 carbon atoms,
inclusive, wherein R,"” is fluoro, chloro or trifluoro-
methyl; and wherein R, is hydrogen, chloro or fluoro,
or the pharamacologically acceptable acid addition salts

thereof.
6. A compound according to claim 5 wherein R y and

R, are hydrogen, R;" is chloro, and the compound is
therefore 9-chloro-3,5-dihydro-7-phenyl-as-
triazino[4,3-a)|1 ,4]benzodiazepine-1,2-dione.
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7. A compound according to claim § wherein R’ is
methyl, R,is hydrogen, R," is chloro and the compound
is therefore 9-chloro-3,5-dihydro-3-methyl-7-phenyl-as-
triazino[4-3-a][1,4]benzodiazepine-1,2-dione.

8. A compound according to claim 8 wherein R, is
hydrogen, R;"” and R, are chloro and the compound is
therefor  9-chloro-3,5-dihydro-7-(o-chlorophenyl)-as-
triazino-[4,3-a][1,4]benzodiazepine-1,2-dione.
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9. A compound according to claim § wherein R/’ is
hydrogen, R;"” is hydrogen, R, is chloro, and the com-
pound is therefore 3,5-dihydro-7-(o-chlorophenyl)-as-
triazino-[4,3-a][1,4]benzodiazepine-1,2-dione.

10. A compound according to claim 8§ wherein R,’ is
methyl, R;” and R, are chloro, and the compound is
therefore, 9-chloro-3,5-dihydro-3-methyl-7-(o-chloro-
phenyl)-as-triazino[4-3-a}{1,4]benzodiazepine-1,2-dione.

s » *
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